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MexaHuU3Mbl pa3BUTUA TUNEpPKanmemMmu npu
pa3fin4yHbIX 3aborieBaHUAX

Anemia
Dietary =
modifications laney
Metabolic CKD transplantation Bacreaied
acidosis gy ubulo- GFR AKl

Decreased interstitial

GFR disease Dgcre;sed Tissue injury
Hyporeninemic ledeclistin
D hypoaldosteronism Beta-2
I v I Insulin antagonists
. deficiency . R.N.\S |
— - inhibitors
Hypertonicity Spironolacone Digitalis

eplerenone = Heparin

Kovesdy CP, Am J Med 128:1281-1287, 2015
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YacToTa runepkanvemMmumm

« [lonynsaumoHHble nccnenosaHnsa B KaHage n CLUA 2.6% B
HEOTNOXHbIX COCTOSAHUAX N 3.5% Bcex rocnuTanm3aunn
COnpoBOXAanucbh runepkanvemuen B oben nonynsumm ¢ 10%
OonbHbIX XBI

« B CLUA yactoTta runepkanunemum coctaenana 3.2% un 2.6% B 2
pa3nnYHbIX nccriegoBaHUAX

* B nonynauun XbBI1 puck runepkanmemMmm nMHENHO BO3pacTaeT C
nageHnem CK®, ocobeHHO B OTHOLLEHUM OCTPOU rnrnepKanmeMmmm

C. Kovesdy
Rev Endocr Metab Disord. 2017 March ; 18(1): 41-47.
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OcTpble ann3oabl runepkanmeMmmn HacnamBarTCA Ha XPOHUYECKYHO
BO3BpPaTHY runepkanvemMmuto npu nporpeccuposaHmum Xbll

Serum Potassium Level (mEg/L)
W S OO N 0
|

-3years -2years -1year Transitionto Dialysis
CKD3a CKD3b CKD4 Dialysis CKD 5-D
CKD §
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Serum potassium measurements among patients who are code

positive and code negative for hyperkalaemia
10th revision (ICD-10) code for hyperkalaemia (E87.5)

10
12 hospitals in
Southwestern
Ontario, Canada, 8~ S —
from 2003 to 2010 ' '
=64579 2 .| |—
i e
58 * é T
A o4 i -
2 -
Jamie L Fleet et al. BMJ Open 2012;2:€002011
0 -
| | I |
Yes No Yes No
Emergency department Hospital admission
Serum potassium >5.5 mmol/l) was 14.1% at presentation to an emergency
department and 14.6% at hospital admission

©2012 by British Medical Journal Publishing Group
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Odds Ratio

[MnepkannemMmnsi 1 puck CMepPTN B NEPBbIE CYTKN
(n=66 259 cobbiTnn) 5945 (2,4%) cny4aeB cMepPTH

Potassium level, mEq/L
31.64 <55 {

B >5.5and <6.0
W >6.0

None Stage 3 Stage 4 Stage 5
Severity of CKD



B BRAUN
KnuHuyeckasa KapTUHa runepkanveMum ARING ExPeRTs

CuMmnToMbI runepkanuemMmmn Hecneunduyeckme um
OObLIYHO BKNOYaloOT B cebA:

e HepomoraHue;

 Mbiwe4yHaa cnabocTb; «BaTHble HOrM»

« OHemeHue nuua, nanbues

* [losiBneHue BbiCOKMX T-BOnH Ha OKI;

« JKenyno4dkoBylo Taxukapauio; 3aTemMm dbpagunkapans
* YBenuyeHue nHtepana ORS Ha OKT;

« YBenunyeHune nHtepsana P-R Ha OKI.
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KnunHnyeckasn KaPTUHa r’MnepKasimteéMMnusrAuN

 HapyuweHusa putma cepgua. Aputmnm HabnogatoT nNpu
no6bOM NOBLILLEHNN COAEPXKaHUS Kanusa Bbille
HOPMbI, HO, Kak NnpaBusio, OTMeYaroT TOSTbKO Npwu
cocpenoToveHUs Kanusi B CbiIBOPOTKE bonee 6 MOKB/T.

 U3meHeHua Ha IKI (yannHeHune nHtepsana P-R,
3a0CTPEHHLIN 3ybel, T, yanuHeHne nHtepsana QRS,
XXenyaooykoBble Taxukapaun, pubpunnauus xxenyaoykos
N acnUcTonug)

 HepBHO-MbIWeYHbIe HapyLweHUs. IameHsad
TPAHCMEMOPaHHbIN SNEKTPUYECKNN NOTEHUMAr, TSXEnas
rmnepkanmeMms MoXeT HapyLlaTtb PYHKLNIO MbILLUL UK
HEePBHO-MbILLEYHYIO nepegady, NpMBoas K BblpakeHHOU
cnaboctu nnu napanuyy.
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UameHeHusa IKIT npu runepkanmemun

ypo Be H b Kaﬂ MH <—— Boicokuii “nukooBpasHeii” aybeu T
5.5-6.5

Orcyrcrane ayua \p/\( /Li— Bricokuii “nukoobpasteii® aybey T
Pacwwpexune komnnekca QRS ¢ BeICOKUM
> 8/0 \M o
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KnuHuyeckuit cnyyan Tskenon runepkanmemmm (>9,0 Maks) 2 BRAUN

Endocrinology. H Yamada and others DKA in the HD patient ID: 17-0068; September 2017
Diabetes & Metabolism Sinfk X :
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Figure 1
Electrocardiography reveals features typically associated with hyperkalemia (absent P waves, prolonged QRS interval and tented T waves).
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1

Log hazard mortality

- B BRAUN
MpepanannsHbIn ypoBeHb Kanus

CbIBOPOTKN U pUcK cmepTn npu XbBI 3-5 //

(n=1,227) /

|
>

|

Serum potassium (mEg/L)
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KOHcepBaTMBHOe ne4yeHue runepKasimeMmn.
[1pn ymepeHHon runepkannemMmm (kanum 5,5 MmMonb/n)

*4aCTO JOCTATOYHO OAUETHI C OrpaHNYeHnemM nNpueéma Kanus
C nuLen n nuweBbiM1 JoOaBKamMu

‘unn oTMeHsbl J1C, noBbilLAOLWMX cCoaep)KaHne Kanus:

*KanuncobeperarwLmx anypeTmkos, B-AgpeHobnokaTopos,
HIMNBC, nurnéutopos Ald

‘Ui ,EI,O6aBJ'IeHI/IF| TNa3ngHbIX U NMeETJIEBbIX ANYPETUKOB
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MpodumnakTuka runepkanmemMum

NMpodounakrnyeckmne Mepbl OCHOBAHLI Ha:
e QOrpaHnyeHun ynotpebrieHme NpoaykToB boraTbiX Kanuem
« OTtKasa oT npenapaToB, coAepXKalinx Kanuu;

* Vcnonb3oBaHun TMA3NOHbIX U NETNEBLIX ONYPETUKOB
(Npu coxpaHeHHOW OCTaTOYHOW (PYHKLMWN NOYeEK)

* CHwmxeHune no3sbl bnokatopoB PAAC

* Mcnonb3oBaHMe HU3KOMOMEKYNAPHbIX 'enapnHoB Ans
remoamanmsa

 [lpumeHeHne copbeHTOoB
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HoBble BO3MOXHOCTHU NeYeHue runepKkanmeMmm
- COPOEHTLI

Patiromer Calcium Cross-linked Polyelectrolyte Z5-9

* Organic polymer * Superabsorbent polymers * Inorganic polymer

* 2-Propenoic acid, 2-fluoro-, * Polyelectrolyte polymers bi"_d * Octahedral [Zr06]2-
calcium salt (2:1), polymer electrolytes and water forming Units confers negative
with diethenylbenzene an expanded 3-dimensional gel charge to the framework,

enabling cation exchange
¢ and 1,7-octadiene

¢ Cross-linked polymer
of calcium 2-fluoroprop-
2-enoate with diethenylbenzene

* and octa-1,7-diene

91 Caz‘*'l;g(&,/co?E ' J{DA’CHz
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HoBble BO3MOXHOCTU fie4yeHue rmnepkKkasimeMmmmn

Pe3oHnym A (Keokcanat, AHTUKanun) HaTtpus nonuctmponcynobgoHaT
[Mponssogutens: Sanofi-Aventis Deutschland (['epmaHus)
B Poccuio He noctaensgeTcs

NMaTnpomep (Veltassa) kanbumeBasi cosb
OpobpeH ana npumeHeHus: CLLUA (2015)

Kanbuusa nonuctuponcynbdoHaTr

COPBUCTEPWUT (SORBISTERIT)

Kowa Company Ltd (AnoHus) 21 nawerno St o
PerncrpaunoHHbIN HOMEP: mw

JIMN-003329 o1 24.11.15.

Kanumeur

Kansumus nonmcrw poncynsdomar
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https://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90

Kanbuua nonuctuponcynbdgoHat ° 25NN

3¢ heKTUBHO CHNXKAET YpPOBEHb Kanus

* JleyeHne nokasaHo npwu

Ca Ca Ca
ypoBHe K Ca Kalimate (Ca
6onee 5.0 MMOIb/J &y

 (CBgd3biBatoLLas
crnocobHocTb - 1.36-1.82
MMOIb Kanusa Ha rpamMm
CMOnbl

* PerynapHbin npuem 15-30
r /cyT. npenapara _ §
Kanument cHmxaeT Kanuu < @) K G
Ha 1 MMonb/n :
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KAJIMUMEWT (KANTbUNA MONUCTUPOJNICYNIb®OHAT

MHH: kanbuuns
nonuncTuponcynbgoHar
21 nakeTno5r Kenood
dopma Bbinycka: caiue 5 r g Kkow
JlekapcTBeHHasa hopma: NOPOLLOK

AN NPUroTOBMNEHUsI CyCrneH3nn ans
npuema BHyTPb

Kanumenr

Kanbuus nonucruponcynbonar

Toparson U N puroTosnsnes CyCres
AR AR NHTTIN

CocrTaB: 1 cawe - 5 r Kanbuusa
nonmncTuponcynbdoHara

PotucTpocsraeese
xecraneponse W0-008529

OnuncaHne: NopoLLOK CBETIO-
XKEenToro uBeta

dapmakonoruyeckaa rpynna:
mMeTabonnyeckoe cpeacTso

MHCTPYKUMA MO MeguLMHCKOMY NpuMeHeHuto npenapaTa Kaamment. URL:http://grls.rosminzdrav.ru




CPABHUTEINbHOE, PAHOOMWU3WPOBAHHOE KITMHU4YECKOE
UCCINNEOOBAHUE 3DPDEKTUBHOCTWU, BE3OINACHOCTU U
NMEPEHOCUMOCTMU NPENAPATA KANMMEWT MPU NIEYEHUU
T’MMNEPKAJTMEMUU Y BOJIbHbIX MOYE«MHOIMOLEEHTPOBOE,
OTKPbITOE, CPABHUTEJIbHOE, PAHOOMU3WUPOBAHHOE
KIMIMHUYECKOE UCCINIEOQOBAHUE 3PDEKTUBHOCTMW,
BE3OMNACHOCTU U MEPEHOCUMOCTW NPENAPATA KAJIMMEWUT NPU
NEYEHUN TMNEPKANMEMUWN Y BOJIbHbIX MOYEYHOW
HEOOCTATOYHOCTbIO, HE HYXXOAKOLWUXCA B NMPOBEOEHUU
ONATTIUSA

[l pa3za. 5 uccnenoBarenbCKux Hay4HbIX IIEHTPOB Poccum.

Hauauno uccaenopanus: 29.08.2013 (nara nHAIIMAIIMNA IEPBOTO LIEHTPA)

3aBepmienue: 12.05.2014 (mocinenHuid BUSUT MOCIEIHETO MAlUCHTA )
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AU3ANH UCCNEOQOBAHMUA

64 nauueHTta XbI1

CK® <60 mn/mun/1,73m2, Kanui >5,5<6,5 mmonb/n

OcHOBHasA rpynna (n=32) KoHTponb (n=32)
Kanumeit 30 r/cyT runokanMeMmyeckas ameTa,
(2 cawe x 3 pasa/cyT) Kanum - He Gonee 2 r/cyT
5 aHen

OT4eT 0 KNMHMYeckom uccnegosanun CV03012002 Bepcua 1.0 ot 25.08.2014




HA TEPANWUN NPENAPATOM KATTUMEWT 84%

NMALMEHTOB HA 5 OEHb TEPAINWU OOCTUTAIOT

Fercent
Percent

Q0 0% — a4 41, FO0% -

] 1 B25%
20.0% — 60.0% E 59.4%
70.0% - ]

1 50.0% —
60.0% S5B.1% ]

] ] 40 6%

. 40.0% = 375%
500% - :

] 41.9% 20.0%
40.0% — : —
20 0%, _: 20.0% —
200% 156% 10.0% —
100% — 0.0% ]

Oa Het Oa Het
0.0% KanunagiT KoHTpOoNk

Oa Het Oz Het
KanumeiT KoHTponNk
P (n=32)
[eHb 5 Tepanuu (p=0,049) [eHb 3 Tepanum

OTyeT o KnnHN4eckom nccnegosaHum CV03012002 Bepcua 1.0 ot 25.08.2014




B BRAUN

SHARING

HOBbIE BOSMOXXHOCTMU KOPEEKLI,VIVI TNMNEPKAJIMEMUN Y
NMALUMNEHTOB C XPOHMNYECKOMU BOJIE3HbLIO NOYEK
A.B. BaTta3uH . E.M. LLinnoB Hedoonorusa ron 2016 Homen 4 Tom 20

6
59
58
57
56
55
54
53
52
5,1

5

MMOIb/ 5.910,23 & rpynna 1 rpynna 2

5,92+0,21

5,42+0,46"

5,35+0,41

5,08+0,54*

MexoaHo 3-11 AeHb 5-n peHb

Puc. 2. lInHamunka ypoBHS Kanusa B uccnegyemolx rpynnax (n=63). Npumevanune. [JaHHbIe
NnpeacTaBneHbl Kak cpegHee £ ctaHgapTHoe oTknoHenue; *p< 0,01, Mpynna 1 - rpynna
Tepanuu NONUCTUPONCYNbGOHATOM KanbLKs, rpynna 2 — KOHTPObHas.
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Sailing Between Scylla and Charybdis: The High Serum
K-Low Dialysate K Quandary

Laura Labriola and Michel Jadoul

Department of Nephrology, Cliniques universitaires Saint-Luc, Université catholique de Louvain, Brussels,

Belgium

ABSTRACT

In HD patients, the optimal choice of dialysate K concen-
tration is of paramount importance. Recent large observa-
tional studies have documented an association between
low dialysate K concentration (< 2 or even <3 mEq/L)
and a higher risk of sudden death. In this review, we first
briefly discuss the available data concerning the link
between hypokalemia and negative outcomes in non-
CKD populations, especially after an acute myocardial
infarction or in congestive heart failure. We next review

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 22

the pathophysiology of the arrhythmogenic effect related
to K fluxes during HD and discuss the dialytic strategies
aiming at making potassium fall more gradual and thus
at reducing the electrical disturbances triggered by the
HD session. We conclude with practical recommendations
regarding the optimal choice of K bath and the impor-
tance of more frequent monitoring of serum K in some
clinical scenarios.
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B
CocTaB guanusupyrouiero pacreopa ;

AVanu3vpyrowui  nra3ma KpoBM,

paCTBOp, MMOnb/n MMonbln
HaTpPUWK 136-140 136-145
xropuabl 99-110 98-106
Kanuu 0-4 3,5-5
KanbLUum 1,5 (1,0-1,25-1,75) 2.1-2.6
MarHuu 0,5-1,0 0,8-1,2
OunkapOoHaT 27-38 21-28
auerar 0-8,0 -

Fmoko3a 5 mmonb 5 MMOIJb
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e A=
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Plasma potassium
6~ mmol/L
5
4-
3- Hemodialysis

I 1 1 -T 1 L 1 ) 1 1 I ”

L
0 1 2 3 4 1 2 3 - 5 6 44
Time during and after dialysis, hours

Nephrol Dial Transplant 12: 1629-1634, 1997
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Hemodialysis International 2015; 19:23-32

Original Articles

B BRAUN

SHARING EXPERTISE

Potassium kinetics during hemodialysis

Baris U. AGAR,' Bruce F. CULLETON,' Richard FLUCK,? John K. LEYPOLDT!'

"Medical Products (Renal), Baxter Healthcare Corporation, Deerfield, Illinois, USA; ?Department of
Renal Medicine, Royal Derby Hospital, Derby, UK

— Kk, xC

s o e 1

| |

| |

| |

| |

: qm\ : Ky % (Cm -C) c,vV

l i

| |

| |

| |

| |

| |

| I Central or

e e ' Accessible
Peripheral or Compartment

Inaccessible

Compartment

Figure | Schematic illustration of the pseudo one-compartment kinetic model for potassium. The dashed line indicates that
the peripheral or inaccessible compartment volume has been assumed to be very large such that the potassium concentration
in that compartment remains constant at its predialysis value (C,.,.). The potassium mobilization clearance is denoted by Ky and

the dialyzer potassium clearance Is denoted by K.
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Serum Potassium Concentration

2 L 1 L J
0 60 120 180 240
Time (min)
Figure 3 Serum potassium concentration plotted vs. time separately for the four nominal dialysate potassium categories: 0 K

(diamonds, N = 4), 1 K (filled squares, N = 60), 2 K (triangles, N = 437), 3 K (open squares, N = 50). The end of hemodialysis
was assigned the value of 207 min for all patients in this figure.

Table 2 Patient and treatment characteristics based on four nominal dialysate potassium categories

Dialysate potassium concentration category”

Characteristic 0K 1K 2K 3K

N 4 60 437 50
Age (years) 95164165 545+ 156 39.3+ 14.2 99 145
Female sex (N, %) 2,50 38, 63 242, 55 23, 46
Black race (N, %) 2, 50 16,27 288, 66 31, 62
Predialytic body weight (kg) 70.1+3.7 1.6+£155 12.6% 15.1 68.4+152
Postdialytic body weight (kg) 66.6 5.1 68.5+15.2 69.7 £ 14.6 65.4 £15:1
Treatment time (min) 200 £ 32 206 27 206 + 29 208 £ 30
Blood flow rate (mL/min) 361+ 51 348 + 87 370 £581 380 + 85
Dialysate flow rate (mL/min) 5754150 642 + 139 693 £ 127 700 £ 128
Dialyzer potassium dialysance (mL/min) 179+ 16 172 +29 182 +26 186 + 30
Dialyzer potassium clearance (mL/min) 179+ 16 129+ 21 05+ 17 S7TE£IT

‘0 K includes 0.0-0.5 mEq/L; 1K includes 0.6-1.5 mEq/L; 2 K includes 1.6-2.5 mEq/L; and 3 K includes >2.6 mEq/L of potassium
concentration.



HacToTa rmnepkasimeMmmnm y nallmMeHToOB,
noJiy4yarwuwmx Tepanmio Anasiimn3aom

30

28 27,3

25

20
18

15,4
15

10,9

9,8
10

PpaHumA FepmaHus Utanua UcnaHua Benukob6putaHus BmecTe

YacTtoTta BbisBNEHUS rmnepkanuemMmmnm (>6 Make/n) no gaHHbIM nccnegosaHma DOPPS
B 5 eBponenckux ctpaHax (1998-2000rr) konebanack ot 10 oo 28%

_ o E. Hecking et al. Nephrol Dial Transplant (2004) 19: 100-107
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B BRAUN
YacToTa Pa3BUTUA TUNEePKaJiImeMUn y nalulmeHTOB,"

nonyvarouwunx 3T Ha npoTsxxeHun 12 mec
HabnwpeHusa (n=150)

100% o

90%

12,7
80%
70% Kanun
(Mmonb/n)
60% > 6
50% 59,3 24,0 5,5-6
40% 4,5-5,5
<45
30%
36,0
20%
10% 21,3
0% 6,0
cpeaHue 3Ha4YeHuA MaKCUManbHbIe 3HaA4YeHuUxA

CpegHue 3Ha4yeHus npesblllaBLLUne 6 MMOSIb/I, oTMeYanucb Yy 6,7% O0nbHbIX, B TO
xe BpeMsl y 34% Ha NpOTSXKEHUM roga OTMeYanocb Kak MUHUMYM OHOKpPaTHOEe

NOBbILLEHME Kanus Bblle 6 MMOMb/I
B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page B . Pﬂ CHAHCKNUA 2013



BbhkuBaeMocCTb Yy

NnauneHTOB, MNOJTy4YaloLLMNX

XPOHNYECKUN
remoananus B

3dBUCUMOCTU OT YPOBHHA

kanusa (3 roaa
HabnoaeHusa, n=74219)

Haunyuwas
BbDKNBAaeMOCTb
accouumpyeTcs C
npeanann3HbiM
ypoBHeM Kanus [4.6 - 5.3
MMoOnb/n
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Kanun B guanunsarte n pucKk BHe3anHoOM cMepTu B/IBRAUN

Association of Dialysate K
with Mortality (1)

Patient-level
Dialysate K 1.5 (vs. 23) Dialysate K 2-2.5 (vs. 23)
HR 95% CI p HR 05% ClI p

All patients (N=37,741)
All-cause mortality 113 (1.03,1.25) 0.01 1.08 (1.01,1.16) 0.03
Sudden death 1.39 (112,174) 0004 117 (1.01,1.37) 0.04
Other cardiovascular death 114 (0.95, 1.36) 016 1.04 (091,1.19) 0.54
Non-cardiovascular death 0.99 (084, 117) 093 1.05 (094, 1.16) 0.38
Among patients with serum K 25 (N=17,327)

r-:m& mortality 1.09 (0.95, 1.26) 0.23 1.08 (0.97,1.20) 017

tederraeath 1.21 (0.91,1.61) 0.18 1.1 (0.90, 1.38) 0.33
Other cardiovascular death 1.16 (0.88,1.52) 0.29 1.00 (0.82,1.21) 0.97
Non-cardiovascular death 0.97 (0.77,1.22) 0.81 1.10 (0.93, 1.31) 0.27

Among patients with serum K <5 (N=20,414)
All-cause mortality 115 (1.00,1.33) 0.04 1.06 (098,1.15) 015
Sudden death 153 (1.10,213) 0.01 118 (098, 142) 0.08

Other cardiovascular death 1.05 (0.85,1.31) 064 1.05 (0.88,1.24) 0.58
Non-cardiovascular death 1.03 (0.77,1.38) 0.83 1.00 (088, 115) 0.95

D ‘.’F}PPS "Nip £1.579,493; Nyp =22 5=25,552; Nyp »2=6,696
Jadoul etal. ClinJ Am Soc Nephrol2012; 7(5): 765-774




Di1ALYSIS OUTCOMES AND
PRACTICE PATTERNS STUDY

Dialysate Potassium, Serum Potassium,
Mortality and Arrhythmia Events in
Hemodialysis: Results from the DOPPS
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DOPPS Background (2)

Study Phase Years Countries Facilities Patients
DOPPS 1 1996-2001 7 308 17,034
DOPPS 2 2002-2004 12 322 12,839
DOPPS 3 2005-2008 12 300 11,170
DOPPS 4 2009-2011 12 380 15,528
DOPPS 5 2012-2015 21 580 36,743
DOPPS 6 2015-2017 19 ~560 ~30,000

DOPPS 1: France, Germany, Italy, Japan, Spain, UK, and US
DOPPS 2-4: DOPPS 1 countries plus Australia/New Zealand, Belgium, Canada, Sweden

DOPPS 5: DOPPS 4 countries plus China, GCC-6 (Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and United Arab Emirates), Russia, Turkey

DOPPS 6: DOPPS 5 countries except Australia/New Zealand
D \9 PrES Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Figure 1

Study population: Inclusion criteria

N=77,211 patients in DOPPS phases 1-5

6,614 patients missing DK or SK data at study entry

N=70,597 patients used in figures showing
distribution of SK and DK

11,580 patients in Japan where DK=2 mEq/L was uniform
3,834 patients with no follow-up information after baseline

N=55,183 patients used in primary analysis
of all-cause mortality

9,672 patients in facilities not reporting cause of events

\
N=45,511 patients used in analyses of
arrhythmia composite outcomes

D N’ PPS Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Statistical analysis: SK and clinical outcomes

« Cox regression stratified by DOPPS phase and country,
and by US large dialysis organization when applicable

— Categorized SK to allow for non-monotonic association, with
4.0-5.0 mEq/L (50% of patients) as the reference group

— Used progressive levels of adjustment for confounders

« Secondary study outcome: arrhythmia composite,
defined as time to the first of any of the following events:

— Death due to either hyperkalemia, hypokalemia, cardiac
arrhythmia, or cardiac arrest (cause unknown)

— Inpatient hospitalization due to atrial fibrillation or other
arrhythmia

— Inpatient hospitalization for a procedure for cardioversion,
AICD (defibrillator) or pacemaker placement

D \9 PrPS Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Figure 2

SK distribution, by country
DOPPS phase 5 (2012-2015) B

Pre-dialysis Serum K (mEg/L) Percentile
7.0 - | 95th
75th
6.5 - 50th
Mean 0 25th
6.0 -
9.9
5.0 1
4.5 -
4.0 -
3.5

Rus Ger Ita Tur Ch| Spa A/NZ GCC UK Bel Can Swe Jpn Fra US

N Pat: 554 925 759 382 1224 950 455 1174 624 739 826 813 2310 259 5821

N=17,815 patients. Country abbreviations: AINZ=Australia and New Zealand, Bel=Belgium, Can=Canada,
Chi=China, Fra=France, GCC=Gulf Cooperation Council (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United
Arab Emirates), Ger=Germany, Ita=ltaly, Jpn=Japan, Rus=Russia, Spa=Spain, Swe=Sweden, Tur=Turkey,

D e P PSS UK=United Kingdom, US=United States. Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Figure 3

DK distribution, by country
DOPPS phase 5 (2012-2015)

ZoOg; patients Dialysate K
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Mean 30 25 25 25 24 24 23 22 22 21 20 20 20 19 17

N Fac 22 19 18 15 18 7 21 98 44 14 57 18 35 18 21
Uniform* 5% 11% 50% 69% 11% 29% 5% 27% 84% 79% 100% 33% 66% 39% 62%

*Proportion of facilities prescribing a uniform dialysate K to 290% of patients. N=17,815 patients. A/INZ=Australia
and New Zealand, Bel=Belgium, Can=Canada, Chi=China, Fra=France, GCC=Gulf Cooperation Council
(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE), Ger=Germany, Ita=Italy, Jpn=Japan, Rus=Russia,
D e P P S Spa=Spain, Swe=Sweden, Tur=Turkey, UK=United Kingdom
Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Figure 3

Trends in DK, by DOPPS region
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N=67,263 patients. DOPPS phase 1: 1996-2001, phase 2: 2002-2004, phase 3: 2005-2008, phase 4: 2009-2011,
phase 5: 2012-2015. A/INZ=Australia and New Zealand. Note that countries recently joining the DOPPS in phase

D e P F) S 5 (N=3,334 patients) are not represented in this figure. Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Table 3

SK and all-cause mortality

HR (95% CI) of all-cause mortality

141
131

1.2 1

1.4 1

@ Unadjusted A Adjusted*

TR

1.0

091

0.81

D@PPS

<4.0 40-5.0 5.1-5.5 5.6-6.0 >6.0
(11%) (50%) (19%) (11%) (8%)
Serum potassium (mEq/L)
(% of patients)

Cox models stratified by DOPPS phase, country, US large dialysis organization, accounted for facility clustering;
*Adjustments: age, sex, vintage, 13 comorbidities, vascular access, BMI, albumin, nPCR, serum Ca, serum
phosphorus, serum phosphorus squared, serum bicarbonate, dialysate bicarbonate, Hgb, treatment time, Kt/V

Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Table 3

SK and arrhythmia composite outcome

HR (95% CI) of arrhythmia composite outcome

141
131

1.2 1

1.4 1

1.0

091

0.81

@ Unadjusted A Adjusted*
A
©
A
(Refs) ®
. 1 H I ‘ k 1 1 1
A

<40 40-5.0 51-55 56-6.0 >6.0
(11%) (50%) (19%) (11%) (8%)

Serum potassium (mEq/L)

(% of Patlents
Cox models stratified by DOPPS phase and country, accounted for facility clustering;

Arrhythmia composite includes sudden death or arrhythmia-related hospitalizations;
*Adjustments: age, sex, vintage, 13 comorbidities, vascular access, BMI, albumin, nPCR, serum Ca, serum

D e P P S phosphorus, serum phosphorus squared, serum bicarbonate, dialysate bicarbonate, Hgb, treatment time, KtV

Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



Conclusions

* No meaningful difference in clinical outcomes were
observed for patients treated with DK 3 vs. 2 mEq/L

— Results were similar across SK levels

« Higher SK was associated with adverse outcomes
— DK only had minimal impact on SK measured pre-dialysis

* |In combination, results suggest that approaches
other than altering DK concentration (e.g., education
on dietary K sources, prescription of K-binding
medications) may merit further attention to reduce
risks associated with high SK

D@PPS Karaboyas et al. Am J Kidney Dis 2016 Nov 21 [Epub ahead of print]



3akntouyeHune A. Kapabosc 2016 B

* He BbIABNIEHO AOCTOBEPHOW pa3HULbl B KITMHUYECKUX UCXodax
MeXOy KOHLEHTpaUuen Kkanus B guanusate 2 unm 3 MMorsb/n
K+

Pe3ynbTaThl HE 3aBMCENN OT YPOBHSA CbIBOPOTO4YHOro K+

» bonee BbICOKMU Npeganann3Hbii YpoBEHb Kannsa accounmnpoBaH C
HebnaronpuATHLIMU NCXO4aMu
» OgHaKo ypoBeHb Kanus B ananmsare okasbiBasi MUMHUManbHoe
BITUSHWE Ha NpeaananmaHeli YypoBeHb Kanugd

* B uenom pesynbraTthl UCCNEeAOBaHUSA NOAAEPKMBAOT MHOW Noaxon,
HeXenn W3MeHeHWe Kanug B Auanu3ate, B YaCTHOCTU
OANEeTUYEecKne  orpaHuvyeHus, oby4yeHne nauneHToB
MCTOYHMKOB Kanua B AOWEeTe, UWCMofib3oBaHWe Kanum-

CBSA3bIBAOLLINX COPOEHTOB, MOTYT CYLLECTBEHHO YNYyYlUUTb
pe3ynbraThbl Ie4YeHUs

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 42



Oo0pamaiiTe BHEMaHHE HA NOPHHIO 0BoIeH H QPYKTOB!

B BRAUN
SHARING EXPERTISE
B 100r ap6y3a - 110Mr kanud, B 100r apiHE — 118Mr Kamua.

ITocTapaiiTecs B C€30H BKIKOYaTh B CBOH palHoH He 0ombme 200r

O !
apoY33 W Auiad B ACHS: OcHoBHBIME HCTOYHHEKAMH KAJIHA saeasoTca OBOIIH H q:rp}’I{'l"LI.

Knuangeckn ramepkaIneMus (FHAYHATEIEHOS NOBLINIeHHE MOKAZATENA KANHS B
KPOEBH) NPOABIAETCH Pe3Kol MBIIIedHOH ¢1a00CThI0 («BaTHBIE» PYKH H HOTH),
PEeIKHM IY.ILCOM, OCTAHOBKOH cepamal

B OonpmmMHECTEe NHINEEEIX TPOIVETOE COIEpEAHEE Kamud koaebraerca ot 130 go
370umr. 3HaguTensHO boneme ero B dpacoan — 1100mr, ropoxe — 870Mr, rpadax: deasix
cvimeHslx rpaoax — 3937yr. Muoro xanua e ceipom kaptodene — 368mr,
‘| CrVIODeHHOM MOJOKE ¢ caxapos - 3635mr, momore cyxom — 1200mr.

Ecan e 100r npoaykra cogep:aaTca doasme 250Mr kaaHa, TO 3T0 OPOIVET ¢
ELICOKHM COJEp:EaAHHeM Kanna!

B cvrogmoM Habope NpoOvETOE v DONBHEIX HA TEMO
OHATH2E J0EEHO 0RITE He Doasme 2000mr kamaa. B mpoTHEHOM cIVEae MOMET
Pa3BHTHECA CEPLEZHOE OCI0KHEHHE — THIEPKATHEMHA.

CrapaiiTech HiDeraTs mMpHeMa DPOAVKTOE C BRICOKHM cogep:xanneM kaauaa! He
PEeKOMeHIVeTCH BEKII0YaTh B CEOH PAllHOH DAHAHKI, CVXO(PVKTEI, II0K0IaT)!

L _ OpyrToBEIE COKE Kammii (mr) ma samky (240wm)
R i $ ','“ K moxeeHHEI 193
T S % | S6aoumzni 275
W“ L AR B || TpefindpyToEmt 400
. ) AmerTrcHHOBRI 465

TomaTeLn 500

B KocTo4KoBBIX PPYKTAX KaIHs, KaK NPABHJIO, COAEP:KHATCHA 00IbIne, 9eM B
cemeukoBsbIX. Tak B 100r nepcuxa xannsa — 363mr, a g 100r rpyma — 155mr. B
CaJIOBBIX Ir0JaxX Ka/Ius 0oabine, 9eM B jJecHbIX: B 100r 9epHO# CMOpPOIHHLI KAIHS
350mr, 8 100r 6pycaExH — 90Mr.



B/BRAUN

SHARING EXPERTISI

Ilo gapaeiM USDA HanmosaasHOro nETaHAA © vaeToM cTaggapra (CIIA)
coJep:kaHHEe KAJIHA B Pa3HLIX OPOIVKTaX BAPLHPYVET 0T HHIKHX J0 049eHb BBICOKHX

nadp:

+
ITpogvETer MHTAHHA Oorrauas | Cogepsanue KamHa Cogeps#anne xamua
IOpLHA Mr%o Mr%

(mamusie Hucturvra | (gammere HuctHTvTa
MHIIEEEIX NpoavkToE | nuTanus PAMH)
CIIIA)

Kaprodens zanegennsni, | 230r 920 8625

eCTE D83 KOMKHIIED

Cvimensle 000k B 2301 880 870

NPHTOTOEICHHOM EHIE

IIInuHAaT, BapeHEIH 250r 840 695

Kanvcra Oproccensckas, | 230 490 336

EBapeHad

Horypr ¢ pazusnvm 2301 440 342

dpykTamm

JEIHA, OIHIIEHHAS, 2501 420 295

HapesaHHaq

banmaunr 100r 360 348

UepHOCTHE CVIISHEIH, S0r 350 432

CRIpOH JMTVE

Monoxo 250Ma 350 363

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 44



Kanuun

B BRAUN

In HD patients, not only hyperkalemia but also
the rapid fall of K level induced by low-K bath
and/or dialysis with a low-K bath in the face of
low to normal plasma K level (as recently docu-
mented by large observational studies), are associ-
ated with increased risk of SD. This is in line with
the negative impact of hypokalemia on outcomes
in the general, non-CKD population, especially in
the settings of AMI and CHF. Thus, the choice of
dialysate K concentration is of utmost importance
to reduce the risk of sailing too close to Scylla or
Charybdis. The use of dialysate K <3 mEq/]1 should
be avoided if predialysis K level 1s <5 mEq/l. More
frequent measurement of K serum level, with
adjustment as needed of the K bath concentration,
after integration of any relevant clinical event,
seems a feasible option to balance the risks of a
highly fluctuating predialysis kalemia. In case of
severe hyperkalemia, K modeling may help reduce
the risk of arrhythmias due to a rapid K fall
induced by low bath K.

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page 45
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BNUAHUE KOHLEHTPALUU BY®EPA HA .
YPOBEHb KANMUA B NNA3ME

Kanuui nnasmbl (Mmonbin)

6.0
—e- High[HCO;] 39
~-A- LOwW [HCO:;] 27
BT 1 -0+ Standard [HCO;] 35
48 |
42 |
36 |
3,0
60 240
BPEMA FrEMOOVAITM3A (MWH)

Nephrol Dial Transplant (2005) 20: 591-597
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B BRAUN

SHARING EXPERTISE

KoHTponb ypoBHSA Kanusi B MeXXauanusHbiu nepuog, ¢
NOMOLLbLK MOHHOOOMEHHbIX CMOJT MOXET BbICTyNnaTb Kak
BapuaHT NpodnnakTUKM HapyLeHUun putma
00yCNOBNEHHbIX 3HaYUTENIbHLIMM KOJIe6aHUAMU Kanus

Mwnepkanuemus CHuXeHue ypoBHAa K*
c nomouwbio Kanumeur

50 +

\J

Ouanua WHTepsan Ouanus WHTepsan Ouanus WHTepBan

Kanuin CbIBOPOTKW KPOBUW (MMONbL/N)
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KAJIMUMEWT (KANTbUNA MONUCTUPOJNICYNIb®OHAT

MHH: kanbumsa nonuctuponcynbdoHaT
dopma BbInycka: cawe Sr
JlekapcTBeHHas popma: NOpoLLOK ANk
NPUroTOBIIEHUS CYCNEH3UX AN npyema

BHYTPb

CocTaB: 1 cawe - 5 r kanbymus
nonmcTuposncynbdoHaTa

OnucaHue: NOPOLLIOK CBETMNO-XENTOro
LBeTa

dDapmaKonormquKaﬂ rpynna.
meTabonuyeckoe cpeancTtso

21 nakeTno5Sr Kowa)

| EAPENAPARE COREPRNY
A "

Kanumenr

Kanbuus nonucruponcynbonar

Toparson U N puroTosnsnes CyCres
AR AR WHTTIN

PotucTpocsraeese
xecraneponse W0-008529

MHCTPYKUMA NO MeguLMHCKOMY NpuMeHeHuto npenapaTa Kanaument. URL:http://grls.rosminzdrav.ru




B BRAUN

SHARING EXPERTISE

KANTMMEWUT (KANbUWUA NOJIMCTUPOJICYJIb®OHAT)

Koneed

Kanumenr

Kaanaun nenecTupancrandonar

SdbchekTBHOE NopnepxaHwve CHWXeHue e
CBSI3bIBaHME YPOBHS Kalns Ha prcka
Kanus ontnMasibHOM apuTMum -

YPOBHE

mMexay avannsamm

\_

[lepopanbHoe npumMmeHeHue: 15 rpammoB nopouwlka (3 cawe) 1 — 3 pasa
B A€Hb, padMellaHHble HEDOMbLUOM KOMMYECTBE XNOKOCTU B BUAE CYyCNEH3UN

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



3aKkn4veHue

* [unepkanunemma y 6onbHbix ¢ XbBI1, kak nony4varoLwmx
3M1T, Tak n Ha goananmnaHbIX cTaguax - YacTtoe
OCINOXXHEeHWe, poJib KOTOPOro He4oOLeHEHA

« [logoepaHne LeneBoro YpoBHS Kanus OOMKHO cTaTth
OAHUM M3 3NIEMEHTOB KayYecTBa Ananun3Hou Tepanum u
npeganann3Hon noMoLLu

« KAIMIMEWT — MHHOBALMOHHOE fekapCTBEHHOE CpeacTBo,
KOTOPOE MOXET NMOMOYb B PELUEHNN JaHHOU NMPOBeEMbI

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



